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Efficient absorption of vitamin B12 by the distal small intestine requires bind- 
ing  of vitamin B12  to  gastric intrinsic  factor  (IF)  to form a  macromolecular 
IF-B12  complex  (1).  We  have  previously demonstrated  (2)  that  this  IF-B12 
complex  attaches  by  a  process  of  physical  adsorption  to  brush  borders  and 
microvillous membranes isolated from distal but not proximal hamster small 
intestine.  This pattern  of uptake directly supports  the  concept  (3,  4)  that  a 
specific receptor for the IF-B12  complex is situated  on the luminal  surface of 
distal small intestinal  epithelium. 
To obtain further information concerning the nature and cell surface location 
of the IF-B~2 receptor, we have attempted to prepare in rabbits an antibody to 
this receptor. Such an antibody would permit the use of immunologic methods 
for eventual characterization of the receptor. Microvillous membranes isolated 
from the distal half of the hamster intestine  (distal microvillous membranes) 
served as antigen to immunize rabbits. Microvillous membranes isolated from 
the  proximal  half  of  hamster  intestine  (proximal  microvillous  membranes) 
served as one of several control antigens. In the preceding paper (5) we described 
the  localization  and  specificity of  rabbit  antibodies  to  hamster  microvillous 
membranes. The present report is concerned with the effects of these antibodies 
on IF-mediated attachment of BI2 to hamster intestinal brush borders. The re- 
sults indicate that antisera to distal, but not proximal, microvillous membranes 
inhibit attachment of IF-B12  complex to  the  absorptive cell surface of  distal 
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small bowel,  an observation  which  is  consistent  with  the  concept  that  a  recep- 
tor  for  the  IF-B12  complex  present  in  distal,  but  not  proximal,  microvillous 
membranes  is antigenic. 
Methods 
Preparation  of Brush  Borders,  Microvillous  Membranes,  and  Rabbit  Anti-Hamster  Sera.-- 
The preceding paper  (5)  described  the preparation  of brush borders  (BB)  and microvillous 
membranes (MVM) from proximal and distal halves of hamster small intestine as well as the 
production of rabbit antisera to MVM isolated either from proximal or distal hamster intes- 
tine. These antisera will be referred to as AbP and AbD respectively. Control sera consisted of 
normal rabbit  serum, serum from rabbits hyperimmunized with hamster  serum in Freund's 
incomplete adjuvant, and serum from rabbits injected with Freund's complete adjuvant with- 
out other antigen. 
Attachment  of 57Co-Labded Cyanocobalamine  (57COB12) to Hamster  Brush Borders.--As  pre- 
viously described in detail  (2),  BB  isolated from the distal half of hamster intestine  (distal 
BB) were suspended in 25-ml Erlenmeyer flasks containing 3 ml of Krebs-Ringer bicarbonate 
solution (KRB), 2 ng of S7CoB~  (specific activity  11.5 #c/#g), and 0.1 ml of hamster gastric 
juice  (IF)  the concentration of which was adjusted to bind the 2 ng of vitamin Ble present. 
Control flasks contained 0.1 ml of 0.15 ~  NaCI instead of IF. Flasks were incubated with gentle 
shaking at 37°C for  60 min. After incubation BB were prepared  for radioactivity  assay by 
washing three times in an excess of cold KRB solution. Radioactivity was measured in a Pack- 
ard Autogamma detector adjusted so that background activity did not exceed 50 counts per 
minute and each pg 57CoBae counted 20-30 counts per minute above background. The nitrogen 
content of the BB preparation was determined by a  micro-Kjeldahl technique (6). Uptake of 
aTCoBa2 by  distal  BB  was  then  expressed  as  pg 57COB12 per  milligram  of  tissue nitrogen. 
Effect  of Antisera  on  Uptake  of IF-B12  Complex  by Distal  Brush  Borders.--1.0  ml of anti- 
serum and 0.2 ml KRB were added to 1.0 ml of freshly prepared hamster distal BB suspension, 
and the mixture was incubated with occasional agitation for 30 min at room temperature. To 
maintain constant protein concentrations, antisera were diluted with a  1 : 10 dilution of normal 
rabbit serum. Antisera dilutions of 1:10-1:360 were used. When preliminary incubation of the 
distal BB-antiserum mixture was complete, 1.0 ml of this mixture was transferred to a flask for 
incubation with free  57 COB12, and 1.0 ml was transferred for incubation with IF-bound 57CoBle. 
Incubation conditions and preparation of washed distal BB pellets for 57Co radioactivity assay 
followed the same procedure already described for tissue uptake of B12 • 
In an experiment performed to determine whether antisera inhibited IF-mediated uptake of 
Bx2 by a competitive or noncompetitive mechanism, 1.0-ml aliquots of a freshly prepared distal 
BB suspension in KRB were first pipetted into 25.0-ml Erlenmeyer flasks. Serial concentrations 
of dialyzed hamster IF-B12 complex containing 0.8-24.0 ng of IF-bound  57 CoBI2 in a  constant 
volume of 4.0 ml KRB were then added to the brush borders suspensions in the flasks. 1.0 ml 
of KRB containing a  1:10 dilution of AbD or normal rabbit  serum was added along with the 
IF-Ble solution. The flask were then incubated and BB pellets were prepared  for 57Co radio- 
activity assay by the method already described. 
Isolated intestinal BB were used to absorb the inhibitory activity in AbD. Serial volumes, 
from 0.5 ml to 4.0 ml, of a freshly prepared distal BB suspension in KRB were added to a series 
of centrifuge tubes. Distal BB pellets were then obtained from these suspensions by centrifuga- 
tion in  the cold  for 30 rain  at 3500 rpm,  and the supernatant KRB was discarded.  Similar 
pellets were obtained from a  suspension of proximal brush borders. Each proximal and distal 
BB pellet was then suspended in 1.0 ml of 1:40 diluted  AbD, and incubated for 60 min at room 
temperature followed by overnight incubation at 4°C. The absorbed  antiserum was then sep- 
arated from the proximal or distal BB by centrifugation at 3500 rpm for 30 min. Inhibitory MACKENZI]E~ DONALDSON~ KOPP~ AND  TRIER  377 
activity in  he absorbed antiserum was tested with an aliquot of freshly prepared distal BB as 
described above. 
Characterization  of Inhibitor  in  Antisera.--Normal  rabbit  serum  and  antiserum  (AbD) 
from rabbits injected with MVM from distal hamster intestine were fractionated by gel filtra- 
tion through Sephadex G-200 as described in the preceding paper (5). Those fractions contain- 
ing high protein concentrations  were then pooled but not concentrated. IgG immune globulins 
from AbD and from normal rabbit serum were isolated by 50% saturation of serum with am- 
monium sulfate and chromatography on DEAE-cellulose in 0.0175 ~  phosphate buffer, pH 
6.3  (7). The eluates which were concentrated by negative pressure  dialysis, contained only 
IgG as shown by immunoelectrophoresis against goat anti-rabbit serum. To determine the 
effect of the fractions from the Sephadex or DEAE-cellulose columns on IF-B12 attachment to 
hamster distal BB, eluates from both columns were first dialyzed for 48 hr against KRB. The 
dialyzed fractions were then assayed for inhibitory activity as described above. 
Intrinsic Factor Tests.--In vivo neutralized hamster gastric juice  (IF) was obtained and 
prepared for investigative use  by  the methods previously described  (2).  The  B12-binding 
capacity of IF was determined by adding 10 ng 6°COB12 (specific activity 1 mc/mg) to serial 
dilutions of neutralized hamster gastric juice. After standing at room temperature for 30 min, 
2-ml aliquots were dialyzed in Visking casing bags for 48 hr at 6°C against 3 liters of 0.15 
NaC1 which was constantly stirred and changed twice during dialysis. After dialysis, 1 ml of 
fluid was removed from each bag, its radioactivity compared with that of a  1 ml undialyzed 
aliquot, and the binding capacity calculated. 
To test the effect of distal antiserum on B12 binding by hamster IF, we used the dialysis 
Method (8). 1.0 ml hamster IF was added to 1.0 ml of a 1 : 10 dilution of either AbD or normal 
rabbit serum, and the mixture was incubated for 30 min at room temperature with 1.0 ml of 
6°COB12 solution containing 60 ng of 6°COB12 (specific activity 1.0 #c/#g), an amount which 
was sufficient to exceed the binding capacity of the IF present. Control incubations contained 
IF to which 6°COB12 had been added before the addition of either AbD or normal rabbit 
serum. In additional controls 0.15 M NaC1 was substituted for the sera. The binding capacities 
of the treated IF preparations were then determined by dialysis as described above. 
To determine whether AbD had activity towards hamster IF-B12 complex we used the am- 
monium sulfate precipitation technique as described by Jacob and Schilling  (9) for antibodies 
to human IF-B12 complex. Hamster IF-B12 complex was prepared for this test by incubating 
hamster IF for 30 min at room temperature with 60 ng of 6°COB12. After dialysis far 48 hr, 
1 ml of a  1  : 10 dilution of AbD or normal rabbit serum was mixed with 1.0 ml aliquots of the 
dialyzed IF-B12 complex. After incubation for 30 min at room temperature, the mixture was 
precipitated by the addition of an equal volume of 100%  saturated ammonium sulfate solu- 
tion. After standing at 4°C for 30 min, the precipitate was centrifuged, washed in 50% satu- 
rated ammonium sulfate, recentrifuged, and  dissolved in 0.5e/o NaOH  for measurement of 
radioactivity. 
To determine whether the inhibitory factor in AbD could be removed by absorption with 
hamster IF-B12 complex, we incubated AbD with 1.0 ml neutralized hamster gastric juice at 
room temperature for 1 hr. This amount of gastric juice contained 10 times the quantity of 
IF used to enhance vitamin B12  uptake  by BB.  After incubation with IF,  AbD was pre- 
cipitated by the addition of an equal volume of an 80%  saturated solution of ammonium 
sulfate. The precipitate was washed with a  40%  saturated solution of ammonium sulfate, 
redissolved, dialyzed against KRB, and tested for its effect on  57COB12 uptake by BB. 
Activity of AbD toward IF-B12 complex was also tested by the electrophoretic retention 
test described for IF antibodies to human IF-B12 complex by Jeffries, Hoskins, and Sleisenger 
(10). Hamster IF bound to ~7CoB12 (specific activity 5 #c/#g)  was prepared by the dialysis 
method described above. 0.1-ml  aliquots of this dialyzed complex were  added to 0.1 ml of a 378  ANTIBODIES  TO  INTESTINAL  MICROVILLOUS  MEMBRANES.  II 
1:10  dilution of either AbD or normal rabbit serum.  0.1  ml from each mixture was then 
pipetted into one of two troughs in a starch-borate gel prepared by the Method of Smithies 
(11). Vertical electrophoresis was then carried out at room  temperature for 18  hr at  130 v 
before the gel was cut into 0.5-cm  slices for radioactivity assay. 
E~ect of A ntisera on Intestinal Disaccharidase Activity and on Glucose Transport.--Maltase 
and sucrase activities (12) were measured in BB preparations which had been incubated  at 
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FIG. 1.  Effect of rabbit antisera on IF-medlated attachment of 57COB12 to brush borders 
isolated from distal hamster intestine. The dots indicate results of individual experiments while 
bars represent mean values. The clear bars show uptake of free 57COB12 while hatched bars 
depict uptake of IF-bound 57COB12. ]312 uptake is expressed as picograms  per milligram of tissue 
nitrogen per hour. Control refers to 1  : 10 diluted normal rabbit serum while distal and proximal 
antiserum refer to I : 10 diluted AbD and AbP respectively. 
room temperature for 60 min with 1 ml of AbP, AbD, or normal rabbit serum. Transport of 
glucose by everted sacs of hamster intestine (13) was measured in the presence of either normal 
rabbit serum or antiserum obtained from rabbits injected with microvillous  membranes. 
RESULTS 
Effect of A ntisera on Uptake of IF-BI~ Complex by Brush Borders.  As previ- 
ously observed (2),  hamster IF  markedly enhanced attachment  of 5~CoB12 to 
BB  obtained from distal hamster intestine. Fig.  1  shows that pretreatment of 
these BB  with  normal  rabbit  serum did  not prevent  IF-mediated uptake  of 
57COB12.  On  the other hand,  incubation of brush borders with  1  ml of a  1:10 MACKENZIE,  DONALDSON,  KOPP,  AND  TRIER  379 
dilution  of AbD  obtained  from each of  three  rabbits  regularly blocked sub- 
sequent attachment of IF-B12 to BB of distal hamster intestine. AbP from two 
rabbits, however, did not impair uptake of IF-B12. Similarly, no inhibitory effect 
was observed with  antisera from rabbits  injected with Freund's adjuvant  or 
hamster serum (Table I). 
Individual samples of AbD were then pooled for use in  subsequent experi- 
ments.  Table I  summarizes the effects of serial  dilutions of this pooled AbD 
on tissue uptake of the IF-B,2 complex. Inhibition of IF-mediated uptake of 
TABLE I 
Effect  of  Various  Rabbit  Sera  on  IF-Mediated Attachment  of Vitamin B12 to Brush  Borders 
Isolated from Distal  Hamster  Intestine 
Sera from rabbits 
injected with 
Nothing (controls) 
Freund's adjuvant 
Hamster serum 
Distal MVM (AbD) 
AbD 
Ab  D 
AbD 
AbD 
AbD 
AbD 
Dilution 
1:10 
1:10 
1:10 
No. of 
experiments 
Tissue uptake of 5~CoBl2* 
1:10 
1:20 
1:40 
1:80 
1:160 
1:320 
15 
5 
4 
Free B12  IF-BI~ 
223  1050 
218  1076 
241  1116 
210  74 
239  146 
229  231 
215  491 
233  976 
243  1048 
* Average uptake of 57COB12 by brush borders expressed as picogram Bt2 per milligram 
tissue N. 
vitamin ]312 varied inversely with the dilution of antiserum. IF failed to stimu- 
late uptake of B12 by BB which had been pretreated with AbD in dilutions up to 
1:40. Dilutions beyond 1:160 contained no apparent inhibitory activity. 
To investigate further  the nature  of the  inhibition  produced by AbD,  in- 
creasing concentrations of IF-bound ~7CoB12 were  added  to distal  BB  in  the 
presence  of constant  concentrations of normal rabbit  serum  or AbD.  Fig.  2 
shows a double reciprocal plot (14)  of the results for both the control (normal 
serum)  and inhibited (distal antiserum)  reactions. The reciprocal of tissue up- 
take is plotted against the reciprocal of the initial molar concentration of IF- 
bound  57COB12. The  slopes of the  control and  inhibited  reactions  are  clearly 
different but intercept the ordinate  at the same point.  These results indicate 
that an excess of IF-bound ~7CoB12 can overcome the inhibitory effect of anti- 
sera to distal microvillous membranes and suggest that the inhibition is com- 
petitive. 380  ANTIBODIES  TO  INTESTINAL  MICROVILLOUS  MEMBRANES.  II 
By  extrapolation  of  the  slope obtained from  the  control  reaction  (normal 
serum)  to its intercept on the horizontal axis, the affinity constant, Kt, for the 
interaction between IF-B12 and the receptor was calculated (15)  and found to 
be 0.39 X  10  .9 M. Cooper (16) has reported a similar affinity constant for IF-B12 
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FIG. 2.  Kinetics of attachment of IFfl7CoB12 complex to brush borders from distal hamster 
intestine in the presence of normal rabbit serum and distal antiserum (AbD). The reciprocal of 
the initial concentration  of IF-bound 57COB12 in moles per liter is plotted against the  recip- 
rocal of tissue uptake of 57CoB12 in moles per milligram tissue nitrogen per hour.  The slopes 
were extended  to the abscissa to  calculate  the  affinity constants for  the control  (KD and 
inhibited (Kv) reactions. 
uptake  by everted  sacs  of guinea pig ileum.  By  similar extrapolation of  the 
slope obtained from the inhibited reaction (distal antiserum),  the affinity con- 
stant, Kp, for the inhibitor was 1.69  X  10  -9 g. From the common intercept on 
the vertical axis,  the limiting rate,  Vm~,,  for both reactions can be calculated 
(15).  This  value  is  1.25  X  10  -12 moles B12 per milligram nitrogen  per  hour. 
Absorption of the Inhibitor), Component  from AbD.--Fig. 3 shows that absorp- 
tion of AbD with increasing quantities of distal BB from distal hamster intestine 
resulted  in  an  increasing IF-mediated uptake  of  57CoB12 when  the  absorbed 
antiserum  was  subsequently  incubated  with  freshly  prepared  distal BB.  No MACKENZIE, DONALDSON, KOPP, AND TRIER  381 
such loss of inhibitory activity occurred when antiserum was treated with in- 
creasing quantifies of proximal BB. The inhibitory factor present in AbD can 
thus be absorbed by BB isolated from the distal, but not the proximal, half of 
hamster intestine. 
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FIG. 3. Absorption of inhibitory activity in AbD by hamster brush borders. A 1:40 dilution 
of AbD was first incubated with the amounts (expressed as milligram tissue protein) of proxi- 
mal or distal brush borders indicated on the horizontal scale. Mter absorption brush borders 
were removed by centrifugation, and the supernate was assayed for its effect onthe uptake of 
IF-bound 57CoBn  by freshly prepared distal brush borders. Bn uptake is expressed  as picogram 
BI~ per milligram tissue nitrogen. The increasing uptake after AbD had been pretreated with 
increasing amounts of distal brush borders indicates that inhibitory activity was absorbed by 
these distal brush borders. No such effect  was observed  with proximal brush borders. 
Ckaracterization of the Inhibitor in AbD.--Gel filtration of antisera on Sepha- 
dex  G-200 resulted  in  the  elution  of three protein peaks (Fig.  4).  Fractions 
from each peak were pooled, dialyzed against KRB, and tested for inhibitory 
activity. Only the second peak, which contains 7S {mmunoglobulins, inhibited 
IF-mediated attachment of 5~CoB12 to hamster BB. When normal rabbit serum 
was similarly fractionated, none of the protein peaks inhibited this attachment. 
In addition, IgG isolated from AbD by DEAE-cellulose chromatography corn- 382  ANTIBODIES TO INTESTINAL M~CROVILLOUS M~MBRANES.  II 
pletely inhibited IF-B19 uptake by BB. On the other hand, IgG obtained from 
normal rabbit serum had no inhibitory effect. 
Tests for Reactions  between AbD and Hamster-Intrinsic Factor.--Concentra- 
tions of AbD 4--10 times greater than those required to inhibit completely IF- 
mediated attachment of vitamin Bt, to hamster brush borders failed to block 
binding of the vitamin by hamster IF  (Table II). AbD  did not react with 
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Fro. 4.  Gel filtration of AbD on Sephadex G-200. Fractions from each protein peak were 
pooled, dialyzed against KRB, and assayed for inhibitory effect on uptake of IF-bound 57CoB~ 
by distal brush borders. Only the pooled n~teria] from the second peak, which contains 7S 
g~mma globulin.q, was inhibitory. 
hamster IF-bound 67CoB1, to form a complex which could be precipitated by a 
40% saturated solution  of ammonium sulfate,  nor did AbD  alter the auodal 
migration of IF-57CoB12 during vertical starch gel electrophoresis.  Table III 
shows  that AbD  retained its full inhibitory activity after incubation with 
hamster IF, while normal rabbit serum incubated with hamster IF and car- 
fled through the same procedure was not inhibitory. Hamster IF therefore did 
not absorb  the inhibitory factor in AbD. 
Tests of Effects  of AbP and AbD on Intestinal Disaccharidase Activity  and 
Glucose Transport.--Sucrase  and maltase activities of hamster BB were not 
inhibited by AbP or AbD. In addition, these antisera did not impair transport 
of glucose across everted sacs of hamster intestine (Table IV). The quantities 
of antisera used in these studies were 400 times greater than those required to 
block IF-mediated attachment of 6~CoBx2 to hamster BB. 
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DISCUSSION 
Antibodies to intrinsic factor (IF) have been found in the sera of some pa- 
tients with pernicious  anemia  (17,  18) and have been induced  by injections of 
IF  (9). Previous workers, however, have not described  either  a naturally oc- 
curring or experimentally  induced antibody  to an intestinal receptor  for the 
IF-B~2 complex. The present study (Fig. 1) has demonstrated  that microvillous 
TABLE II 
Lack of Effect of Anffserura to Distal Microvillous Membranes (AbD) on Hamster-Intrinsic  Factor 
* Binding capacity of hamster IF (ng 57CoB~ 
per ml) 
* Precipitation of hamster IF-57CoBL~ (per cent 
radioactivity precipitated) 
Anodal migration of hamster IF-57CoB12 (per 
cent radioactivity migrating anodaUy) 
After incubation with 
Normal rabbit serum  AbD 
46.7  46.5 
16.0  14.5 
96.7  96.2 
* Average results of three separate experiments performed in duplicate. 
TABLE HI 
Lack of E.~ect of Hamster-Intrinsic Factor on Antiserum to Distal MicroviUous Membranes (AbD) 
Normal rabbit serum (NRS) 
NRS absorbed with hamster IF 
Distal antiserum  (AbD) 
AbD absorbed with hamster IF 
Free ¢CoBt, 
224 
216 
236 
209 
Tissue uptake* 
IF-bound ~CoBt~ 
972 
948 
86 
98 
* Picogram 57CoBx2 per milligram of tissue N. 
membranes (MVM)  isolated from the distal half of hamster small bowel pro- 
duced in rabbits an antiserum (AbD) which inhibited IF-mediated attachment 
of vitamin B12 to distal hamster brush borders. Antiserum, (AbP) produced by 
MVM  isolated from proximal hamster small  intestine did not inhibit this 
reaction. 
The preceding  paper (5)  shows that antibodies  to MVM could be demon- 
strated in AbP as well as in AbD by immunodiffusion, by immunofluorescence, 
and by electron  microscopic studies with ferritin-conjugated anfisera.  When 
studied by these techniques,  antisera to proximal  and distal MVM  reacted 
similarly.  Thus, MVM both from the proximal  and distal halves of hamster 384  ANTIBODIES  TO INTESTINAL M~ICROVILLOUS MEMBRANES.  II 
intestine were antigenic in rabbits, but only antisera to MVM  isolated from 
bowel inhibited tissue uptake of the IF-BIa complex (Fig. 1). Absorption studies 
confirmed this specificity by showing that BB isolated from the distal, but not 
the proximal, half of hamster intestine could absorb out the inhibitory factor 
in AbD  (Fig. 3). 
The extent of inhibition was directly proportional to the concentration of 
antiserum present  (Table I).  Furthermore,  an excess of IF-bound Bt2  could 
overcome the inhibitory effect of AbD  (Fig.  2).  These findings  support the 
concept that the inhibitory factor in AbD competes with the IF-BI2 complex 
for a common binding site on distal BB. 
TABLE IV 
Lack of Effect of Antisera to MicroviUous Membranes  (AbP and AbD) on Glucose Transport  by 
Everted Sacs of Hamster Intestine 
Initial glucose concentration 
of mucosal fluid 
mg/lO0 ml 
45 
9O 
180 
450 
Glucose  transport by everted sacs* after in cubation with: 
Normal Rabbit serum 
39 
45 
101 
153 
AbP 
32 
74 
121 
147 
AbD 
36 
89 
119 
136 
* Milligram of glucose transported from mucosa to serosal fluids per gram of dried intes- 
fine per hour. 
The inhibitory factor in AbD  can be  considered an  antibody for several 
reasons. The inhibitor was produced by rabbits after the injection of a foreign 
substance  and  this  antigenic material  could absorb  out  the  inhibitory com- 
ponent  from AbD.  In  addition  fractionation  of AbD  by gel  filtration  and 
DEAE-cellulose chromatography established that IgG contained the inhibitory 
factor. Furthermore, the value obtained from the Lineweaver-Burk plot (Fig. 
2) for Kp, the affinity constant for the inhibitor, is of the same order of mag- 
nitude as the equilibrium constants for other antigen-antibody reactions (20). 
Since IF may have adhered to the MVM used to induce antisera formation, 
it  was  necessary to  establish  that  the  inhibiting  antibody was  not  directed 
against IF or the IF-BI~ complex. Antisera in concentrations greater than those 
required to inhibit BB uptake of IF-bound BI~ failed to inhibit the binding of 
B12 by intrinsic factor, did not form a complex with IF-bound BI~ demonstrable 
by precipitation with ammonium sulfate, and did not alter the anodal migration 
of IF-bound BI~ during starch gel electrophoresis (Table II). These same tech- 
niques are used to detect antibodies to intrinsic factor in the serum of certain 
patients with pernicious anemia (8-10).  In addition,  the inhibitory factor in MACKENZIE,  DONALDSON,  KOPP~ AND TRIER  385 
AbD  could not be absorbed by hamster IF  (Table III). These observations 
indicate that the inhibitory factor is not directed against IF or the IF-vitamin 
BI~ complex. 
In the preceding paper (5), we demonstrated that AbP as well as AbD, can 
attach to the surface of hamster absorptive cells.  Yet only AbD inhibited IF- 
mediated uptake of vitamin Bu. Furthermore,  antisera which readily blocked 
tissue  uptake  of  IF-bound  vitamin Bx~ failed  to  inhibit  the  disaccharidase 
activity of hamster brush borders, and failed to impair the transport of glucose 
by everted  sacs of hamster intestine.  Thus,  it  seems unlikely  that  AbD  in- 
hibited uptake of IF-bound vitamin Bx~ by nonspecifically attaching  to  the 
intestinal cell surface, and the results of this investigation indicate that an anti- 
body can inhibit  a  specific function of the intestinal microvillous membrane. 
SLI~I~ARY 
Microvillous membranes isolated  from the distal,  but not proximal, half  of 
hamster small bowel induced in rabbits the formation of antisera  which in- 
hibited intrinsic  factor-mediated  uptake of vitamin BI~ by hamster brush 
borders.  The extent of inhibition  was directly  proportional  to the concentration 
of antiserum, and an excess  of  IF-bound vitamin BI= could overcome the inhibi- 
tory effect.  The inhibitory  factor  was absorbed from antisera  by brush borders 
isolated  from the distal,  but not proximal, half  of the hamster intestine.  Frac- 
tionation of antisera by gel filtration  and DEAE-cellulose  chromatography 
established that immunoglobulin  G  contained the inhibitory  factor.  Antisera 
capable of completely blocking uptake of IF-bound vitamin BI~ did not react 
with hamster IF or with the IF-vitamin B~ complex, did not inhibit  brush 
border disaccharidase activity  and did not impair glucose transport by everted 
sacs of hamster intestine. These results demonstrate that an antibody to distal 
microvillous membranes competes with the IF-vitamin B~ complex for a speci- 
fic binding site or receptor located on the surface of distal hamster intestine. 
The authors are grateful to Dr. David Troughton who performed the disaccharidase  assays. 
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